What is the prevalence of Salter-Harris type I distal fibula fractures in children with lateral ankle injuries? Article chosen Boutis K, Plint A, Stimec J, et al. Radiograph-negative lateral ankle injuries in children occult growth plate fracture or sprain? JAMA Pediatr 2016;170(1):e154114.
POPULATION STUDIED
The study population included children aged 5 to 12 years who presented to the emergency department (ED) with a clinically suspected SH1DF. A SH1DF was suspected if there was an isolated lateral ankle injury with negative radiographs. Exclusion criteria included an ankle fracture within the last three months, a preexisting musculoskeletal disease, or a coagulopathy, as well as any patients presenting after 72 hours.
STUDY DESIGN
This was a prospective cohort study evaluating the proportion of SH1DF in children with lateral ankle injuries and negative radiographs. Secondary outcomes included a functional score at one month, namely the Activity Scale for Kids (ASKp), as well as return to full weight-bearing and activities at three months.
In total, 271 children aged 5 to 12 years were screened, of whom 140 were eligible, with consent to participate. All but five children had an MRI of both the injured and contralateral ankle within seven days of the injury. Specific radiologic diagnostic criteria were established in advance, and all imagery was reviewed by three radiologists, all of whom were blinded. All radiologists were practising at a pediatric tertiary care centre; two of the three radiologists were specialists of musculoskeletal radiology. All patients were treated with a removable air-stirrup ankle brace with a selfdirected return to activities. Follow-up included an ASKp questionnaire one month post-injury completed by the parents, an orthopaedic follow-up and repeat ankle radiographs at one month, and a telephone follow-up evaluating weight-bearing and the return to usual activities at three months.
RESULTS
Of the 135 children with a diagnostic MRI for a lateral ankle injury, only 4 (3%) had a confirmed SH1DF.
Ligamentous injuries were found in 108 (80%) of the patients, and 73 (68%) were intermediate-to highgrade ligamentous injuries.
Distal fibular avulsion fractures were identified in 38 (28%) of the patients, and bony contusions were identified in 27 (22%) of the patients.
There were no detectable differences in the ASKp score or functional recovery between children with SH1DF and children with ligamentous injuries of any grade at one and three months. More precisely, at one month post-injury, the ASKp scores were 91 in the SH1DF group, 82 in the high-grade ligament injury group, and 85 in the low-grade ligament injury group. At the 3-month follow-up, 100% of the children with fractures were able to return to activities "almost all of the time," as compared with 96% of children with no fractures.
CONCLUSION
Most children with lateral ankle injuries and no fracture on radiographs had ligamentous sprain injuries. If a fracture was indeed present on MRI, it was likely to be an avulsion fracture, not a Salter-Harris type I fracture. The prevalence of SH1DF was 3%. Furthermore, if treated with a removable ankle brace and self-regulated return to activities, children with fractures, an avulsion or another type of fracture, had comparable recovery when compared with those who had sprain injuries.
COMMENTARY
This was a well-designed prospective cohort study. The study team did an excellent job in limiting biases, including having all imagery reviewed by three radiologists and using the patients' uninjured ankle as a control. All follow-ups, except those with the orthopaedic surgeon, were also blinded. There was a potential for selection bias, as patients were recruited between 8 a.m. and 11 p.m. only. Nevertheless, this bias might have been mitigated by the fact that children with musculoskeletal injuries generally present during daytime hours.
Overall, the study was adequately powered to determine a 3% prevalence of Salter-Harris type I fractures, which it did indeed confirm. Unfortunately, as much as the results may hint at a difference in functional recovery that favoured patients with fractures, the study was not appropriately designed or adequately powered to detect said difference; the sample size was not calculated for the secondary outcomes. Therefore, it is difficult to draw definitive conclusions as to functional recovery. However, this was not the first study to evaluate functional recovery of lateral ankle injuries with less aggressive treatments. Previous studies on less invasive treatments for lateral ankle injuries, including SH1DF, show equal or improved outcomes at four weeks, with stirrup braces or compressive bandages (Tubigrip) over casting. 1, 2 Unfortunately, none of these studies, including the one being reviewed here, evaluate the long-term disability associated with possible growth arrest.
Although not evaluated by this paper, previous work by Boutis et al. also determined that the treatment of lateral ankle fractures with a stirrup brace reduced both health care costs and parental work loss versus traditional casting. 1 
CONCLUSIONS
This study confirms that SH1DF are actually much less common than ankle sprains in children, contrary to traditional medical teachings. It also provides additional evidence that less aggressive treatment of lateral ankle injuries, more precisely an ankle stirrup and self-directed return to activities, may provide adequate functional recovery. Unfortunately, additional studies evaluating long-term functional recovery with a removable ankle stirrup over casting in SH1DF are necessary to clarify the long-term safety given the possibility of growth arrest.
CLINICAL BOTTOM LINE
For children between the ages of 5 and 12 years who present to the ED with radiograph-negative lateral ankle injuries, the most likely diagnosis is a sprain. In light of this study, one may consider treating these patients with a removable ankle stirrup and return to activities as tolerated. However, as the long-term safety of this treatment has not been established, shared decision-making with parents 3, 4, 5 as to the risks and benefits of a stirrup brace versus casting may be appropriate to determine the definitive treatment. responsible for the French written version. PA supervised the critical appraisal and writing of the manuscript. All authors had the opportunity to read and review the final manuscript before submission and provided their permission to publish the article.
